in INR to 1.2 and APTT to 31s prior to femoral angiography. She was subsequently scheduled for left femoroperoneal bypass and forefoot amputation.
At this time the patient was assessed as ASA Class 4. The risks of surgery and anaesthesia were explained to the patient and her daughter. The surgeons decided against performing a below-knee amputation as the definitive procedure. In view of her complicated medical problems and the intended surgery it was decided to use epidural anaesthesia. Intravenous access and intra-arterial monitoring were established and a 500 ml preload of Hartmann's solution given. After placing the patient in the left lateral position an aseptic technique was used to introduce an 18 gauge Tuohy needle at the L2-3 level using the loss of resistance-toair technique. The procedure was technically difficult and right leg paraesthesia was elicited twice on attempting to locate the epidural space. A successful attempt was then made and the catheter threaded without difficulty 4 cm into the epidural space. No blood was seen in the needle or the catheter. A total of 12 ml of 20/0 lignocaine with adrenaline 1:200,000, and fentanyl 50 p,g were given, resulting in good anaesthesia. The patient was stable intraoperatively. Epidural top-ups of 3ml 2% lignocaine with adrenaline 1 :200,000 were given 1 1 /z, 2 and 2 Yz hours into the procedure. Intermittent doses of midazolam 1 mg to a total of 4 mg were given for patient comfort. 5000 units of heparin was given one hour into the procedure prior to clamping of the femoral artery. At the surgeon's request, no protamine was administered at the end of the procedure, which lasted three hours.
There remained some doubt as to the viability of the graft. It was therefore decided to continue the epidural overnight and an infusion of 0.1 % bupivacaine and 5 p,g/ml fentanyl was commenced at 5 mllhour. At 0530 hours the next morning the patient reported loss of sensation in her left leg and loss of movement in her right leg. The night resident was notified but failed to inform either the Department of Anaesthesia or the Surgical Unit. At 0900 hours the epidural was removed, by nursing staff, as ordered, and an IV pethidine infusion commenced. Nursing notes state that "warmth, colour, movement and sensation returned slowly over the morning"; however, there is some doubt as to the accuracy of these notes. At 1700 hours an infusion of heparin, 10,000 units over 24 hours, was commenced. APTT at 2000 hours was 25s.
The following morning the surgical unit observed bilateral leg paralysis and notified the Department of Anaesthesia. At no time had the patient experienced back pain. Examination revealed 0/5 power in both legs except left hip flexion 2/5. A sensory deficit was present to L3-4 level and no lower limb reflexes could be elicited. The heparin infusion was ceased (APTT 33s) and an urgent CT scan suggested disc prolapse. Orthopaedic review resulted in an urgent myelogram which indicated complete obstruction at the T12 level and repeat CT scan showed a soft tissue lesion in the epidural space causing compression at the TlO-Lllevel ( Figure 1 ). She was taken to the operating theatre for urgent spinal cord decompression and had old clot removed from TlO-Ll levels.
FIGURE 1: eT scan at the level of TlO-ll post myelogram. There is a posterior soft tissue extradural mass (arrow) displacing the cord and thecal sac anteriorly with associated mass effect. A small dark circular gas locule is seen anterior to the haematoma due to insertion of the epidural by loss-of-resistance technique. The subarachnoid space is markedly effaced with only a thin rim of white dye from the myelogram being seen anteriorly.
Postoperatively the patient had fluctuating motor recovery bilaterally. She was reheparinized two days later at the ophthalmologist's request but returned to theatre on the seventh postoperative day for below-knee amputation. She progressed slowly and was discharged to a rehabilitation centre almost a month later. At this time she had limited return of sensory and motor function and remained bowel and bladder incontinent.
She was admitted ten days later with a gangrenous stump and septic shock. Investigations revealed acute myocardial ischaemia, renal failure, digoxin and warfarin toxicity. She was managed conservatively and died two days later. Autopsy was refused by her family.
DISCUSSION
Epidural haematoma is uncommon. The most frequent cause is spontaneous bleeding 3 , particularly in the presence of anticoagulant therapy4.'. Vascular abnormality, neoplastic disease in the spinal cord and some types of surgery can also cause haematoma 6 • The incidence of epidural haematoma following the introduction of a needle into the epidural or subarachnoid space is unknown. The risk of serious neurological damage has been estimated at between 1110,000-1Ill,000'·8 and that risk is thought to be similar following epidural or spinal procedure 9 • However Kane!O reported only three cases of paraplegia in a study of 50,000 spinal procedures, and Scott!! in a review of 505,000 obstetric blocks described 108 events in which five patients suffered permanent disability.
A review of 434 cases of epidural, subdural and intracranial haematomas in the last 30 years identified 61 cases associated with spinal, epidural or caudal procedures!. Twenty-nine of the haematomas were spinal, 32 within the cranium. The most common primary symptom of lumbothoracic haematoma was back pain with or without radicular symptoms. Perioperative anticoagulation was identified as the most frequent association!. Sage 3 , following his review of the literature, even suggested that symptomatic spinal haematoma virtually never occurred due to needle insertion in the absence of bleeding disorder.
Haemostatic abnormalities were identified in 26 patients in a review of 33 cases of haematoma after attempted lumbar puncture!'. Thirteen of these had received oral anticoagulants, two had aspirin in the perioperative period and nine had thrombocytopaenia (platelet count less than 50,000). Only 15 out of the 33 had partial to good recovery of neurological function.
The risk of haemorrhagic complications is affected by the timing of anticoagulation in the perioperative period. The association with corrected preoperative anticoagulation, as described in the above case, is not known. A review of 1000 patients on oral anticoagulants at the time of epidural catheter placement!3 found no significant bleeding complications. All were heparinized after catheter placement and anticoagulation status was carefully controlled.
Heparinization prior to a spinal or epidural procedure has a high haemorrhagic risk with eight cases reported in a series of 167 patients having lumbar puncture while heparinized!4. A number of cases of haematoma following a regimen of 5000 units of heparin subcutaneously 12-hourly have also been reported in the literature!'. This is not surprising when 50070 of these patients have therapeutic rather than prophylactic levels of heparin for up to four hours after administration '6 . However controlled heparinization after anaesthetic catheter placement has a very low risk with no complications being found in a review of 3164 patients undergoing continuous epidural or spinal anaesthetic for vascular surgeryl7. In these cases the catheter was removed 24 hours later, one hour prior to the next scheduled maintenance dose of heparin. Cases of haematomas have been reported with highdose heparinization post procedure and with regional thrombolysis 18,19.
Low molecular weight heparin has been used in controlled trials in at least 10,000 patients with no complications reported 20 and overall it has now been used in more than one million patients. Currently it has been associated with two cases of haematoma in the literature following removal of an epidural catheter21,22.
Early recognition of haematoma is essential. Painless presentation, as in this case, is uncommon but is frequently associated with delayed diagnosis 19,23. Immobilization due to surgery may be a confounding factor. A high index of suspicion is essential as an initial period of recovery from block followed by paralysis on the third postoperative day has been described 23 . Ongoing epidural analgesia is also of concern as this may mask the signs of neurological damage 24 • Regular neurological examination until 24 hours after the catheter is removed has been recommended 2 ' , and this may include deliberate regular interruption of the analgesic process at six-hourly intervals 2 '.
MRI is the preferred imaging technique for diagnosis. There are problems of poor resolution in the thoracic area with CT particularly without contrast and myelography is regarded by some as a relative contraindication 2 S, although it was used successfully in this case. Management is by surgical decompression. Postoperative recovery from laminectomy depends on the time interval between the onset of symptoms and the start of surgery with a relatively good prognosis resulting if there is less than an eight-hour delay'. Aspiration attempts either percutaneously or through a catheter have never been reported as successful '8 . Reports of spontaneous recovery have occurred 2 and this is assumed to be due to spreading of the haematoma in the epidural space resulting in decompression.
It is difficult to make firm recommendations on review of the literature on this subject. Clinical practice depends on individual assessment of the risks of regional versus general anaesthesia, and thromboembolism versus bleeding. In the case presented, perhaps the risks could have been minimized by using spinal anaesthesia if a shorter definitive procedure had been performed initially. Once the epidural catheter was in place, however, a clinical decision was made to continue its use overnight in the presence of normal coagulation tests. The development of a painless haematoma, combined with poor staff communication, resulted in the late detection of this rare but disastrous complication.
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